635th MEETING, ABERDEEN 1183 three centrifugations (gel I). Rather, we believe that successive centrifugation of large chylomicrons for 6 x 10' gmin results in their purification with loss of VLDL and small chylomicrons containing apo B-100. The results demonstrate that purified large chylomicrons contain apo B-48, but do not contain apo B-100 and that the apo B-1 00 in chyle is located in the small chylomicron and VLDL fraction. As remnants derived from apo B-100-containing lipoproteins ultimately form atherogenic low-density lipoproteins, the results imply that large chylomicrons, which lack this apoprotein, are not as potentially atherogenic as small chylomicrons or VLDL containing apo B-100. Oxygen-derived free radicals were believed to have been generated, although in most studies only one marker of free radical activity was determined and assays used wcrc relatively non-specific. Increased intra-cardiac frec radical activity could contribute t o endothelial injury and. if generated following percutaneous trans-luminal coronary angioplasty (PTCA). might increase the risk of rcstcnosis. The aim of this study was to measure free radical activity using two specific h.p.1.c. assays before and immediately after PTCA and t o correlate this activity with the degree of ischaemia.
Evidence that oxygen-derived free radicals are generated following myocardial ischaemia and reperfusion comes mainly from animal work 11 -31. However, the results of such studies have provided conflicting results [ 4.5 I . perhaps due to differences in the ischaemic models and radical-scavenging agents used. A few limited studies have been carried out in patients with myocardial infarction [ 6, 7 I, undergoing aorto-coronary bypass grafting [ 81 or during ischaemia induced by pacing [ 91. Oxygen-derived free radicals were believed to have been generated, although in most studies only one marker of free radical activity was determined and assays used wcrc relatively non-specific. Increased intra-cardiac frec radical activity could contribute t o endothelial injury and. if generated following percutaneous trans-luminal coronary angioplasty (PTCA). might increase the risk of rcstcnosis. The aim of this study was to measure free radical activity using two specific h.p.1.c. assays before and immediately after PTCA and t o correlate this activity with the degree of ischaemia.
Ten patients (mean age 56.2 years, eight males) undergoing single vessel PTCA were studied. One subject had unstable angina, the remainder all had stable angina with positivc exercise tests. Drug therapy in the patients included P-blockers (ti = 7), calcium antagonists (ti = 8), nitrates (ti = 0 ) and aspirin (ti = 10). After full systemic hcparinizaAhhrcviationx used: P'I'CA, percutaneou\ trans-luminal coronary angioplasty; MR, molar ratio; LP, lipid peroxides. tion, simultaneous blood samples were taken from the aorta and coronary sinus before PTCA and at 2 (coronary sinus only; n = 7) and 10 min after each series of balloon inflations. The stenoses, which were all initially successfully dilated, included ten lesions in the left anterior descending and three in the left circumflex coronary arteries. The patient with unstable angina sustained an acute occlusion 2 h after the procedure. The mean number of balloon inflations was 3.2 per patient (range 2 to 7) and the mean total duration of inflations was 162 s (range 00-360).
Two markers of free radical activity, the plasma dienc ( 100 p l ) was added t o phosphoric acid ( 1.5 ml, 0.44 M), and thiobarbituric acid ( 0 . 5 ml, 42 mM) in a polypropylene tube. The mixturc was placed in boiling water for 1 h, and then in ice for 5 min. Ethyl acetate/butanol ( 1.5 ml; 2: 1, v/v) was added t o the tubes and the contents mixed for 5 min on a rotary mixer. The tubes were then centrifuged (3000 rev./ min for S min) and 1 ml of the organic layer removed and evaporated to dryness at 40°C under oxygen-free nitrogen.
The residue was rc-dissolved in mobile phase ( 1 SO pi) and SO pI injected on the h.p.1.c. column.
The mean percentage molar ratio (MR) of the 9 : 11 to 9:12 isomers of linoleic acid and concentration of lipid peroxides (LP) before, and 2 and 10 min after PTCA are given in Table 1 . There was no increase in either the percentage MR of the 9 : 1 1 to Y: 12 isomers of linoleic acid or in LP measured at 2 and 1 0 min after PTCA. Nor was there any difference in these markers of free radical activity between samples taken from the aorta (blood entering the coronary arteries) and from the coronary sinus (blood leaving the These results indicate that there was no increase in free radical activity following PTCA in the patients studied. Even when a group of lactate producers was identified, indicating the presence of cardiac ischaemia, no difference between the aorta and coronary sinus markers of free radical activity was observed. These results contrast with those recently presented in abstract form [ 121 in which an increase in LP concentration was recorded after PTCA, peaking at 5 min. However, this study involved only six patients, with LP measurements probably being carried out using a less specific assay. The degree of ischaemia also differed with the PTCA procedure being standardized to four inflations each of 90 s duration compared with a mean total duration of inflations of 162 s in our study. Other factors such as perfusion of the ischaemic area by collateral vessels may also be important. This small study suggests that conventional PTCA does not provoke significant free radical generation.
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Slctnmury
Free radical (FR) scavenging may be a therapeutically useful adjunctive property of angiotensin converting enzyme (ACE) inhibitors. In this study we have shown that SHcontaining ACE inhibitors (captopril, epicaptopril, zofenopril) are potent FR scavengers at a concentration of 4 x lo-' M whereas non-SH ACE inhibitors (enalaprilat, quinaprilat and perindoprilat) have no FR-scavenging activity at this concentration. Furthermore, the SH-containing agents preferentially scavenged general radicals rather than superoxide radicals, i.e. suggesting that these drugs would be effective in quenching the culprit FR in ischaemia/ reperfusion injury.
Introdicctioti
ACE inhibitors are a relatively new class of cardiovascular drugs. They have become established treatments for hypertension and chronic heart failure. Recently some of these drugs have also been reported to attenuate reperfusioninduced myocardial damage [ 1, 21. The exact mechanism of cell toxicity following reperfusion is not known but it is suggested that oxygen-derived FR may play a crucial role [3] [4] [5] . Both non-SH-and SH-containing ACE inhibitors have been reported to reduce ischaemia-reperfusion damage, Abbreviations used: FR. free radical; ACE, angiotensin converting enzyme.
though the SH-containing agents seem to be more efficacious in this respect [2, 6, 71 . This may be because SH-containing ACE inhibitors are better FR scavengers and/or because these agents are better at scavenging the most injurious FR. The aim of the present study was to evaluate these aspects of the potential antioxidant properties of ACE inhibitors, in vitro.
Muteriuls and meth0d.s
Reugetits. Riboflavin and dianisidine were purchased from Sigma. Riboflavin solution ( 1.3 x 1 0 ~ M) was prepared in 0.01 M potassium phosphate buffer pH 7.5, and dianisidine solution (0.01 M ) was prepared in ethanol. Captopril, epicaptopril (SQ 14534), zofenopril and enalaprilat were dissolved in buffer. Quinaprilat and perindoprilat were dissolved in ethanol.
Methods. The FR-scavenging potential o f the drug was assessed in an assay described by Misra & Fridovich (81. In this assay FR are generated by photo-oxidation o f dianisidine sensitized by riboflavin (91. In short, for the blank, 60 pl of the ethanol or buffer was added t o 1.38 ml o f riboflavin solution. Thereafter 60 pl of dianisidinc solution was added. Absorption of the solution was measured at 460 nm. The cuvette was then transferred to a light box, illuminated for 4 min and the absorbance remeasured at 460 nm. From this the change in absorbance after 4 min illumination was calculated. A similar procedure was carried out for the samples but, instead of 6 0 pI o f ethanol or buffer, 60 pI of drug solution was added. Each measurement was repeated at least three times. Percentage inhibition o n the assay was calculated as follows:
A of blank -A o f sample A of blank
